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[&B.2I aSfi}|] KIM.Hyeog Ki 

[^EJ^^Sls] 710921-1392729 

137-131. 

[^±] AiS^AI k\^=? gTXHie 8-42 Si XI 202^ 

i^m] kr 

SSH^I] KIM.Ki Doo 

[^El^SS] 730626-1235112 

442-060 

[^^1 ^£!AI lie 153-66 

[^£J] KR 

[&g°i ^H^i] o\^m 

[g.S2l a-S5JI] LEE.Soo Woong 

[^Rie^SJ^] 750407-1080314 

[^ESJs] 138-190 ' 

[^^] AiS^AI £HRi 292-8 33/3 
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[4JA*S^?] S 1 ? 

^51 S XII 425° I ^§011 21 S §i , XII 6052.1 ^§ 

Oil 21 & SS^AI- B g^SLID. QH£I°J 
SIS? (21) 

[]|g§S!S] 20 m 29,-000 8! 

19 E 19,000 S! 

[^tlSI^&Si 0 2d 0 §! 

. [4JA^?S1 25 m 909,000 gl 
[S^l] 957,000 S! 

[§¥Ai#] 1. Q2iAi-aAim(£Ee)_i» 
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[JGL«H] 

[-8-3=] 

71* 2.1"^ j^-fr *flo^ ^ oj^ 71* ^ ^ « 0 V^o] 7flAl5lol 

satf. ^ 71* ^sl #*lfe, ^7fl^l 7l*^ ^* -g-71; #7l 7l 

* ^<M1 ^€ ^^)*>7l ^ '^1- i*KRr 7l* 

^71 -g-71 vflS] 7l*#* ^-71. 71* ^El^-S ol^7l 7l * ^^o] 

ZL ifl-^-ofl Ufl^SH <&Tt 71* ol^ ^ ^ 4>7l 7l* ^«.ofl Hfl^sqjl # 

71 -8-71* ^l^ls>7l 3<H£. Sfu}^ S c £E| i^-if 71* ol^ 2.1- ; ^ ^"71 

71* Ol^ ^^ofl oi^SlJl, Aj-71 71* o]^ ^blofl 3^1 7 >^» 4 V 7l 7l * 

o]& ^*L» Sl^l^m 7>i * >S-7l 71* ^ lfl-^°l 3171 71-i* 7fl 

£«T*1^ #71" 71* o]^ ^tt^S. ^^-^71 7\±l SL^V^r -2-<S 

^tiltbCf. 71* Ol^ ^till- 3]^ 7}iS ^ V 7l 71* o]^ ^ vflJfcq ^7} * 

#*3#-§- ^lTlf-O.^, ^^Ol 71*1- ol -g-71 ifloJM Cfl7l^ ^<?> ^7l 

^ ^^#^#* *-§-*H -§-^ ^V* H^*Rr ^im. 

,£ 6 
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1020020075458 #^ 2002/12/20 

71^- o]^ £1-^ SL<*^r tQo)^ ^ $X±r 7]& *\ e| ^ {Substrate 

processing apparatus and method for controlling contamination in substrate transfer 
module} 

£ l£- ^2fl^ 200mm 3l°ls1-g- ^ ^iz} sg^£o]cf. 
£. 2^ f^efls] 300mm ^H^-g- £^ ^ ^l^l 

£ 5tt *fll ^*HH ^ tt 5§^£olcf. 

£ 6£r £ 5^ 7]^: ^e] ^*}o\] 9X°]^\, 7}& o)^ £f|- t+EKU^ #^£o]cq-. 

£ 7-°r sj^l *r€- 7l^ o]«£ ^ FOUP^l ^ ^£ M-Br^H ^efl 

£8^ ^ 42 -*UH<*fl s]tr ^e] 7}% £f|- M-isKfl-b 

100 : 7l^r ^e) 102 : 71^- 

104 : 7l^r 106a, 106b : -g-7| 
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108 : 7]& o)^ s.^- no : 7]& M 

112a, 112b : il 114 : 7^ o]^ ^cf 

116 : S£ <& 118 : <£ 

120 : -R-bJ 122a, 112b : S.= ^- 

124 : ^ 126 : 

128a, 128b, 128c : ^ 130 : Sl<$ ^H^. 

132 : 7}^ ' 134 : 7}^ ^ 

136 : ^ -a-^^l 138 : 7>i 

140 : 142 : ^a] «- 

144 : alH-^ ,146a, 146b, 146c : 3*1*1 7>i 

150a, 150b : S.^ 

152a, 152b, 154a, 154b, 156a, 156b, 156c : TflojE «fltL 

^-.^^ ^Bl 9? u o^°11 ^o]^. Ji^'-iMISWlfe, -8-71 
(container) tfl°fl ^-g-sqol 7]^ ^3}*Kr 7l# substrate 

processing part)S. °}^\7} ^tr 7l : 5r o]^ 2.1: (substrate transfer module) M1-t-^| 
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<25> «VE*fl ^ ^ ^ ^ai a]z| el^i^L^ ^-§- -f-Sfl iSefl^l^ 

<26> zls]i4 ( ^^^(cleanroom)^ #3H*1 Jl^l^ ^ ^«1^ ^-^7l# 

S(port) «14 ^tM: ^^(loadlock chamber)* Hfl*lS>jL 

A. 

<27> £ 1^- 200mm 3^ *H°l*|-8- ^-^^ ^ ^ ^ >% 

<28> £ 1^- %^\^, ^sfl^ 200mm :?H ^ WU4a, 14b) 

£ ^ ^*Kl8a, 18b, 18c)* i'^tf. 

<29> -f-Aj- 25nfl2j SH^K^, tiV^^l 7l^)(20)7> ^-g-^ ?H1M(12)^- ^ 10" 3 torr^ 

7i^l^ tftfls. o-^l ^1 s.B.&t ^HKl4a)^l S.*3 ^- 5 J cf#, til (15)3] 

°W S.*(16)-g- #7l *fll ^ Hi (14a) ^ ^01^(20)1-* t!" ^ tfl-g-s) 

^ ^ ^*1(18a, 18b, 18c )S. ^l^W. £€■ ^^#(i8a, 18b, 18c)^8r ^ 10" 6 
torr^ -H^l^ -MS. -8-^1^4. 

<30> Aj-7] ^ ^ Hi (18a, 18b, 18c )<M. 3^1 *1 4 31(20)^ 

^(15)3 014, ^(i 6 )o. ^ ^ 2 '^»Kl4b)S. 
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<3l> ojfif Qo] -##^r ^-Tfl-i-ir 7]^ 3.^ *)H *1 (20)»°1 *fl 2 5. 

^tH(Ub) tfl^ ^HlH(i2)oil s-o^ig, A o v 7 ] ^2 S£S- ^(Hd)* *fl 
o}5) 7H1S(12)» *W *£»}5L^K\ ^ 

<32> ^r£^l ^^-i" ^Al^lJl ^2:^71-1- ^^>7l 

tfln 2 -^^} AT-^^-. s^l^ 300mm 3^ *>:£*fi ^1 ©1 3q a]~§- 

£)JL ^o.^ ojofl tr^ aVE*fl 31 ^} *Qr&z>}3l ^cf. 

<33> 300mm ^IH^S] «-7flS. <y<5}<H ^7fl^ ^^.( s iot)ol ^tajs! 

(carrier)^ #7l ?fl^<>|i- aj^^. o}^}^ 7 fl^^ a}A =.4 ^ o]^ ^ 

^l- -g^^r ^ . 7fl^ -g-^ 5Li=(Front Opening Unified Pod; "FOUP"^ 

<34> ZL&IH-, ^7l FOUP^ ^-3q7> H7| nfl^ofl ^=5* ^^ofl 

°)H ^^l^S. cf^l t^^H ^-<y-o.s. ^<y-(p re ssurization)Al7l^ a]^]- 

o] Qo]^*) a}^ ^a>^ ^3:}Al7l7fl ^cf. 42^, 300mm SlH^-g- ^ 

tt F0UP4 3.= ^- ^ A r°H EFEM( Equipment Front End Module)*}- £-8: 

S-t-i: if- 31, ^-7} F0UP* 7l^r o]^ 2.^4) Il(load port) $H 

SlH^l- tr Aj-7] o]^ 2.1-^ ^sfl SJEL^ o}^t}^ *fl?»*}-JL 

<35> £ 2 ^ #eflsl 300mm ^1 «>1 ^ -g- cf^-^tH Al^-g- ^ ^ Aiz} a^o} 
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<36> £ 2# #2:5>^ , #Hfl^ 300mm ^ ^ ^lfe 7l* °1^ 2-l"(50), ^i^l^ S 

j=.^ ^ «1 (60a, 60b) ^ 7l* ^e|^-(65)S. ^^cf. 

<37> #71 71* ^5^(65)^ *Msl(62) >*ofl *£^# ^S^l ^7flS] 

^ ^tH(66a, 66b, 66c) ^ #7l ^tf|(60a, 60b)^ ^ ^«1(66a, 

66b, 66c) A>olofl^ *llol3](62)» °l^* r 7l ifltr °1=£ "i^t)-. 
<38> a o v 7 ] 71^- o}^ 2.1- (50)^: £ 3<H1 £A|^ w>sq- Qo] t ^ o] (62)-&°l t-§-3<H & 

F0UP(52)-gr *l*l* r 7l Jfltb 3.= SE( 58 a ( 535), ^-7l» -8-<g*}7l ^tr ^e] 4t 

^(59) ^ ZL ifl4jMl 71* o]^ S-^.(56)ol ufl^Sl^ 71* ^^(54)1- 
<39> 5. 2 S. 3% ^SS}^, tb S.E(iot), ^ 25^31 flM si (62)7> ^-g-€ F0UP(52) 

* 7l* o]^. 2.^.(50)^ *fll J£E( 58a ) ^oil ^ * , a o v 7 ) 71^- ^Hl(54)s). 

kJl SI^ F0UP(52)^1 ^ £<H (front door) (51*1 8M-)» .2.^1 ^r}. 
<40> a o v 7 ] 71^- o)$- 2.^.(50)0) ^ o.^( 5 9)o. ^( fan )j2|. sgB\ 7 y ajsflsj-^ ^. ^ 

-fr^ (fan filter unit; FFU) .2-3*1 , €^(75)« *«fl ^7l(80)» 

7l* o)^ 5flwl(54) tfl^-S cf-g: #S-°-(down flow)*]^ ^-g- *r2W , #7l 

71* ^»1(54)^ ^-^(59)AS^-Hi cf-g- ^71(80)51 S£(£- 

£ 23°C, ^£ 45%)4 -S-^tr A o v £r, -fr^m^r. Fj-sH , ^1 F0UP(52)£- ^L-g- 

^ ^ £<H* -§-*fl 7l* °W ^Bl (54)21- <£%Q ^EflojH-S., 71* o)^ ^ hi (54)31 
^7l(80)7> F0UP(52) vfl^-ofl -fr^sH #7l F0UP(52)£] ifl-^S 7l* s$yj\ 
(54)21- ^-9J^>711 #«g-o.3, -fM^. 



39-8 



1020020075458 #^ 2002/12/20 

<4i> o]q\. Qo) F0UP(52)^ ^ S.<H» SL^ 4NN>H, *b *0°1*K62) 

«i^fl 44M*|* 71^- o)^ ^ (54)^1 71^ 5.^(56)* 2f 10" 3 torr^ *1 

^EflJL -R-*13*r *fli *«wl(60aHl n€ 4-S-, ^(63)3 

o]^ 5.^.(64)^- -f-^B ^-71 A]l ^(60a) ^ S)Msl(62)-I- ^-§-5}^ *3 ^ 

tH(66a, 66b, 66c)5. ^ ^*H*(66a, 66b, 66c)£r ^ 10" 6 torr^ ji 

<42> ^71 ^ ^wl(66a, 66b, 66cHH £^ ^ ^€ ^ ^1°1^(62) 

^ o}*£ ^(63)^ <>1^ 5.£(64M: *fl2 5.1==* ^wK60b)5. 3l#*IH , 

^-71 #*fl 3M5K62)^ 71^- o]^ ^(54)^ 7l# o]^ ^( 56 )^ ^.^ ^ 2 JLJEl 
5LS(58b-) *H ¥^ F0UP(52)°-5. *H ^-iH^l-ofl 

€ ^"71 F0UP(52) iJH>H 50-g- $5. $\7}Z}X] 

<43> ol&|^. cfTjU-i; 7^ ^ 2.^ ^ll^sl-i-ol F0UP(52) iM 1-^-2- 

^, ^-71 F0UP(52)S1 ^ 5L<H1- ^Jl F0UP(52)^- £^ ^ ^^Jf.^ ^T^tf. 

<44> ti]-^ ^-ol 25°fl^ ^|c>ls]S.ol ^-g-£ 7H1^# *«ttH ^ 

-S-71 ?M1.E7> ^^5}" ^7l^^fEi ^J^tt 200mm ?H *W A d 

«H «l«fl, ^BflS] 300mm ^ ^ tt] ^ ^ 25^5} ^H^l-ol ^-g-£H 01^ 
F0UP(52)i^.JfEi 4| o] g] (62)1- °fl^ 7l# o|<£ Si- (50)* -f-Sfl 
(60a)S ol^tbcf. nJ-aH. ^ ^ ^*<H *IMs1(62)^r F0UP(52)£] ^ £ 

<H7> ^3HH 71^- s.l-(50)^ ^12 S.B. i^(58b) *H F0UPC52) 

7]# ^wH54)» -f-^fl ^^s}- ^-7l(80)sq- *^t!r £r -^S. S^ofl^ Cfl7l*>7)l 
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<45> cf^-^ [5. 1]£ f^eflsj 200mm *H ^ Q*]^ 300mm £^ ^ *4*}2) W*}*] 

<46> [a 1] 





1 


'I | 3 | 4 5 6 | 7 | 8 9 | 


200mm 


3^ 
















25nfl 


urn*! ' 






25o}| 




1 atm 


10 _3 torr 


10" 6 torr 


10- 6 torr 


10 -6 torr 


10" 3 torr 
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10 _6 torr 


10" 6 torr 


10 -6 torr 


10" 3 torr 
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<47> [5. llS^-B^ ^ 9X^ Q ), #2fl^ 300mm £^ ^4 ^uH^ o]& 

S.1-(EFEM)4 #£r-# < y-°IM ^7l^ FOUP ^ ^H^l^l *V nfl^ ^H.^ 

^tHS. ol^sjcf. ^ai a)z| ^.^ol ^s.^ $1 °}*\^ FOUP^ ^ £^7]- 

£ FOUP vfloHA-^ cfl7l^>7ll £H ( ^ ^1^*1 ^olitl^^s. FOUP i4HH 

<48> FOUP vfloflAio] ^o> 3, o] ^ s-^ 7 ]^. o]^ S-lr-i: -g-*fl 3^3* ^7)^ 

^r^7) o\) ^#£H ^-5-^-5., FOUP vfl 21 311-8: ^"71 

^7l(H 2 0) ^ -2.^(0 3 )2f ^-71^ ^.^1-^ (airborne molecular 

contamination: AMOl-ofl ^nfl, ^o]^^ ^r^JI ^z]- 7>^i7> 

^71 ^7]<4 ^-^( condensation)^^ ^*>JL, -§-^€ 7>^ 

7> °1^7>5. oi^ sfl^s. ^ tLS^Kbridge)* -n-^VTfl €4. 

< 49 > i 4^ ^Al Aiz| ^ 71^- ^] X\#o\) 4^ -g-^ cy^j. ^^o. je |a S 

-H, £^ ^ ^ ^a>( inspect ion) -g^lS -g-7l<?l FOUP^- 
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ol^}?j nfl^S] Al^-ofl rtj-ej- ^o]sl #ofl -g-^ °J*>Sl tiljatlr 

<50> £ 41- %^*>^, 3*H Al^Vo] 100-g- ^ SIMs) ^oflAl -g-^ <y*}<i| ^ 

S)-^ ^#0.5. ^ ^ ^-^4 ^ Aj-o}^ ^ Al ^.6j| o}*> AMC 

^ ^2}-O.S 7flo]E AVsj-^-S] 15|- ^ «Vi^l i^Hl . 

<5l> £ 4^ ^ ^S^-Ei BE^^IM F0UP ifl*IM tfl7l^7fl £)if- ^ 

am^c^ oi^*i ^-^ ^a o voi ^ si^. *iBi*v -§-^ $ 

^ ^2fl^ 200mm 3*1 ^z* -gwHHs. ^Wsa 0.14, £^ ^ ^l^MI S^-o> 

^^4. G H ^>«H, #2fl^l 300mm £*1 ^aHA-^ SlH^l- 7l# o]^ s^g-ofl 

5L^€ 3*H ^^*>7l °fl^l, ^ ^fl flM*!^ ^-f ^ 

-§: #41*1 71 7l ^S^, FOUP-i- 3 3 S.^*Kr 300mm ^ -gal7> 

7ll^5lSi^. ^M-, F0WS] 37H Sltb ^7>S <>1*M ^ A} ?_> 

°1 ^^-5.5.*) #31 ^13^- ^^-8: 3.71] 7^>Al7l^ ^^\)7} 5a tf. ^aJ-AI, 7^ ol 
^ Stt **fl F0UP Ml 21 ^1 ol si ^ tb nfl^i 3.= ^- igtfl^ ol^^ 300mm ^«1 
# ^f-g-^ ^°1 •a^^l ^Aflolrq- . 
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°l-¥-ul*r ^ **«] 
<53> tr)-^, £ ig^o] XI i s.^^ -g-71 qH ^-§-£M 7l*-fr ^-gr ^3J*Rr 

71* ^e^-f-S oi^*>7l 71* o}^ £f ^ 71* ^21 

#*i* *n^Kr3i $m. 

<54> ^-^o] ^ 2 s.^ _g_ 7 j ^ofl ^-§-£M 5U^r 7l*-ir ^-i: ^*§SRr 7l* *| S| 

^-3. o]^5>7l 3tr 71* o]^ 2.1- ifl«.o} _o oj,o_ x]^^- ^ ol^ 71* ^Bl ^-gr 

<55> XU S.^^- ^^71 ^o^ ^^r, ^7flSl 7l*-§r ^-g^S. 

* -§-71; ^71 71* #°fl 1^* ^^^>7l ^u}^ ^ ^«1» 3L^- 

*T*r 71* *i£]Jf; ^-71 -g-71 iflS] 7l*§-g- ^-71 7l* ^-^Ml °l**>7l 7l * o] 

& zl iflJjLofl Hfl^Sl^ ol^ 7l* ^ ^-71 7l * 2)*-6\) 

ufl^l-Slul 4>7l -§-711- *1*1 ^}7l fltr 3°l£- *M-Sl SJ= 3L#*rfe 7l* o]^ 2. 

I-! ^ -8-71 71* O]^ $V]6\) <£%S\51, -8-71 71* O]^ ^ofl 5)^1 7Vi» 
^71 71* o]^ ^ tflJjL^. 3El^ls>fe 7>i £ #7] 71* o)^ %B] ufl*L°l s]^ 

7>r^# ^-71 71* o]^ AflH^ ^*>7l $ 7>i it^fe ■SL'S 

^H^-« ^l^Kr S>£r 71* ^Bl #*1S afl^tr^-. 

<56> M. «V^o} U>^-3l*V ^ A] o]l oil ^*>^, ^"71 -g-71^ F0UP°1 Jl #7l 7l * o]^ ^ 

3.* ^Crobot arm) 5? # (arm driving part)!- £^ S* 0 !^. 7> 
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^fe l"*^ 7>i S^r ^7) ^9] o]^ ^uj-o]^, W> Tfl^, 2J^(N 2 ) 

<57> £ W>^8}- 4§ ^Al^ofl S]*}^, ^.03 T^H Aj- 7 j 7l * o] ^ % 

£v ^£7} -i^^l* A oM 3*1*1 7>^^ ^-^-g- #7>A] 71 JI 

£ #7l S*)*l 7>^ -^^-^-g; 7]£^- ^7| 7}i ^"g-^ T^O^Hr 

<58> S^-, Aj--*V ^ U s.^o. ) 4^ 7 fl 3] .71^-0. ^-g-^^^- ^£ ^ 7l; Aj- 

7l 7l^r ^Hl ^€ ^-8; ^r^*V7l a^JE €?l-i4°l ^ ^tHl- I^Rr 7l# 

^7] -§-71 ifl^ 71^-1-* A 0 V 7 1 7l^r A^^S °}&*}7] 7l * o] ^ 

^ Ml^l «ti*l£H SU^r 71^- o]& ^tH ^ ^V7l 71^- o}^ ^^^^1 «-cH] afl^SlJL # 
71 -§-711- ^1^1*1-71 ^o]5L ^M-^l if-^fe 71 0I4, ^ #7] 

7l^T Ol ^ % tH ofl o^SU, Aj-71 7l# °1^ ^*H1 31 Al 7>i'l- ^-g-SH 7l * 

^» ^l^TT 7>i ^ Aj-7} ^--^ 21 Al 7}if ^^A^ ^"71 

7lt ^tH Ml-^S ^<5>7l ^ 7>^ ^**^g- SL<* ^H-f* ^-til^Dl, 

^71 S£ SI $H T^SH Aj-71 -g-7lol vfl«. 7 > ^-71 7l* o]«£ ^ 

A o V 7l 7}iS #^£1<H ^"71 -g-71 iflS 2-<* #^l:Ol -B-^Sl^ 1)-*l*Rr 3* 

^-^0.3. <5}fe 7m *M Aj-*H1 ^fl 
<59> Aj-^^V ^2 -E-A^ ^^71 £ ^^r, (a) 4^7^ 71^-8- ^r^JL 

tt -§-7l» ^l^l*>7l S= II, ^1-71 71* #ofl ^^j^r ^r*S^>7l ^1*> 

^tHl" I^>^ 7l* AiiM-^I ^-71 -g-71 Ifl^ 71^-i-^; ol^}7l ^tb 71* Ol^ ^ 
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&°] ZL tfl^ofl tifl^SH ol^ 7l^r It^fr 7l$ *1^ £f2] #7l 7}$ 

ol^ *«^o|j ^ 71-if ^-#*>^ #7] 7l$ oj ^ ^ 3} *1 <5>^ #7fl ; (b) 

#7l -§-7)*#7l II $H1 S ^*>^ (c) #71 7l# ^ 

-g-71 ifl^ 71^ #71 7}% o}^ ^tfjsi o]^*}^ ^1; ( d ) #7l 7^ o]^ ^cfo. ^. 
n #71 7l$ *fl*l tflo} a o V 7 | 7]« #ofl ^ ^ ^ 

^*1» S^*Rr 7l$ ^el^-S. °l^Rr cj-^1; ^ (e) #7l &s.# 7 ) 

#71 7l# -f-^fl AV 7 ] _g_ 7 j tfl^. o]^>^ ^-7411- ^Wl^H, #71 (b) 

~(e) #711 #71 (a) #711^ 31^1 ^-fr Tfl^ ^SU, ^l^ #71 7l$ 

°1^ ^3 ^ 7>>1* #71 7m ^ttlofl <£;g^ 7 } + £Q#-2r ^fl 7^ 

^1^ #71 7l# ol^ ^jg. ^-g-*}^ ^-i- 7 |^. ^e) Wj-^-g- 

*ll^4. 

<60> -g--^Sl ti}^*!; ^AHHl S^ig, ^-71 31^1 -^-g- 7\]4=- ^«g*Rr 71$ 

vflJjLS} ^ ^Al^O.S ^#*fJl, #7l ^r-^£7> ^ 

#71 31^1 7>^2l ^i&-g- #7}X|7lJl ^^liLt} ^o_# ^"71 31^1 7\^9\ ^~ 
#4^1^. 

<61> -& ^-rgcHl ^f^, -§-71 iflofl ^-g-^H 71^ 4^*Hr 7l# ^ ^ 

S ol^V7l ^tr 71$ Q]^ 71$ ifl-^-ofl 2)4. 7^ 31*1 7>i 

1- ^ ^ ^«-( recirculation)^ #7l 7|$ o]^ ^7} ^ 2. 

W ^-71^ £-7}# ^<S1-^(AMC)*# *lH^f. *±&r*\, QsLQ 7l$#ol 

-g-71 OHH cfl7l*m ^71 §2 1-^1- 3f «V^^ -§-€=■ og^ # ^7j^ ^ 
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<62> SE^r, 71* o]^ ^.c JE ^ofl *1*}5]<>| -§-71^ ^^-7> 7l # o] ^ 

°l^Rr -g-7lS] vfl^-S. ^ 1^71 £ 7 j ^ l-^l-ol ^-OjSl^ 

t+^-o.^, ^.^4 ^ A> ol^ ^ ^ ^o> SL<* * -g-^ « 0 Vxl^- 

<63> tE*V, 7m ^ vflijLcq ^Al^V S.qE^^H ^1 7}^^ 

^ ^ 9X^. ■ 

<64> ol§>; ^ £^ % V 2^H wV^ti- ^^Hll" >*M1*1 ^^s:>ZL7> 

tb4. 

<65> ^jAlofl 1 

<66> £ 5 ^ -g}-^ ^! ^AHlcfl oj^- 7 ]# ^el ^g^IEolcf. 



<67> £ 6-1- #2^, tg^<q 300mm ^ ^ 7)^ o]^ 2.^(108), 



3.J=eJ- ^^(122a, 122b) ^ 7|^r *i 102)5. ^^4. 
<68> ^-71 71^- ^^«. (102 )^ ays*)! 7l^- ( ^^cfl 300mm *]7g°l ^M^Chm) ^°\] ^ 

3€ <^m^ ^ ^^«>7l ^tH(128a, 

128b, 128c) ^ ^tH (124)1- i^W. ^7] *«tt1(l24) vfloj S^-(126) 

°fl 2]n #7] *)M si (104)7} 5.2=1* ^^(122a, 122b)4 ^ ^^(128a, 128b, 128c) 

<69> ^-71 71^- 5.^(108)^ ^^£7}- JE 6<H1 H^l^M 514. 
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<70> £ 5 ^ £ 6| ^^V^, <#7] -2.-tU08)£r =L ^*\] 7)& ^ 

(114)o] tifl^S)^ 7}& o]& *flttKllO), ^71 ^^(110)^1 ^-^-ofl tifl^SlJl 

%flo] 3] (104)1:01 ^-§-5)01 o}i=. _g. 7 j (106)1 . x)x]i5}7) 2\o]S_ ^>M-^ II 

(112a, 112b) ^ #7l 7}# o]^ ^(110) ^7)5. -Pt^a]^^ ^tr ^E) -fi- 

^(120)-§: i^-^. 

<71> u]-^-3l§>7fl^, -# 7 ] -§-71(106)^ FOUPolJl ^-71 71 # o]^ ^(114)^ *l °1 3] 

(104)1- S.* #(116) 5? -*7l 9j-(116)# #7l *M5j(104)« 

°l**l?l7l ^tb 9J- ^^-(118)5. o]^^l s.^-o]cf. #7} ^ -frbi(120)£- « ^ 

Ei7> <Ms}-£ -^(FFlOJLSAi, ^7l« 7m o]^ ^tH(HO)^ vfl-^-S. 

<72> ^ 7m *m #*1tt 71* o]^ (,108)^1 ^^-<H1 -2.°! ^!H-¥-(130)S- ^ 

^71 .2.9J ^1^^(130)^ 7}% o}^ ^(llOHl 7>i(146a)« . 

^•71 71^- ol^ ^^(110)3] 3E]^^ 7 r ^ ^-#-^(132) £ 31^1 7}^» 

#7l 71^- o]^ ^|Hl(iio)S ^^-*>7l ^tb 7>i £«€U38)-S: S^-^. 
<73> ^-71 3^^] 7>-&fe 7>i JEfe ^7l7> ^ ^7l (dry air) f^.<H^ 

*VM-« *r-§-*H, «>^*»llfe, ^(N 2 ) 7>i* -AV-g-^-tf. 

<74> Aj-7] 7>i ^^-(132)oflfe ^"71 7}if ^f>}7] *V 7 r i &K1U34) ^ # 

7l si|*l 7}^ -fr^-i: aH<H*r7l W ^ -fr^Kmass flow controller; MFC)(136)7> 
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<75> #71 7}±i £«-#(138)* ^ 7]& o}^ (110)5. *1*1 

7Vi(146b)7V #7l 7l* o]^ ^ttl(llO)^ vfl-^H #fKlaminar flow)* ^*K£-^ 
#71 7>i ^^-^(138)^ 7l* (110)51 5J ^ ^f^H a^tf-f^S. <d#£l 

<H ^^^Cf. ^7l 7>i ^*(138)* **fl ^^TT 3*1*1 7}>i(146b)^ ^"71 ^ 

-fr^(120)* ^"71 7:1 « «»K 110)3. 

<76> #71 7l* °1<£ ^Bl(iiO) i~U-f5) cfl7l( ambient)* #7l s^l 7}iS £^ s]^^- 

xg-S-, 31^1 7}+2) tf^ iiofl o)^ $| 7lr «.^<q. 3)^ 7].^ wfl7l ^| 7 ). cfl^-^ 

1=1-. ^r^H, ^"71 7]^ ^1*1(110)5) *i*ll -M^l ^^-i- sl^l 7}il 

Sl*l*ML, vflJf*! sl^l 7}if 7>^ ^&*(138)^§: **11 ^^A]^ #7l .71* °}^- . 
*1(110)5. ^ ^(pressurizing)^ 5l*ll 3^ ^1 7>^B] 7}<3 $ 

o] tif^^cl-. o^H, ^JjLjr 146a^r 7>i ^^(132)1- ^-«fl 7l* °]$ ^(110) 
31^1 7}^* i4BfH£tf. ^S^-JL 146b^ 7>>i ^«r*(138)^8r 7fl^5l 
ol 7 ]* o]^ ^«1(110)S *#sq^- tf|*l 7}if uj-El-^t^. 146c ^ 0 *H1 51 

<77> oi^> ; #^*V 7.1* #*HH^ ^ tr*=r. 

<78> 5£E(n2a, 112b) ^ 7l* ol^- ^| Hi (110)* 5L^}^ 7l* S-^(108)-g- 

^ -frVl<12(»* -f-Sfl %%#.*7)7\ 71* -o]^ ^«l(110)5l uflJJLjL nfl«-ofl , 

oflStfl *H ^ ^r^*>7l *H 71* o]^ ^Hl (110)31 ifl^-fe ^ 

^Sr ^7151 ^5.«2r -g-^^r ofl^tJl of 23°C5l -gr£ ^ 45%5} 

#^-o.s -fr*l€cK 
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7)# o]$ S.-t-(l08)ofl <3^€ .2.°j X|<H^(130)SJ 7}^ ^-^(132)1- f-sfl ^-71 
7]^- ^^(HO)ofl 7Vi 5E^r ?H ^71^ oj^^l aj^l 7>^(146a), h}^ 

^MItt £i(N 2 ) 7}if ^^S.^ , ^"71 71^- o}^ ^t^(HO) ifl^S] 2L^r 

^-*H,. 7}^- *«tH(110) 3t|^ 7Vi# 

7>^ £^(138)-i- -f-sfl ^fl^A]^ ^-71 7l* o]& (110)5. ^7} SL<* 

XM-fUSOH) ^ItF ^o}s)(i04)#oll cflsfl ^fl^M *H 

^o] ^3.5^ 3)^ *IM'a|7} FOUP(106) vfls. o]^^ nfl^] *1^ 0.5. 

#7l 3t|^ ^-^-$r ^ffc= *H1, ^ 25^ (104)l-ol ^-g-g 

F0UP(106)-g- 7]* o]^ S.-&(108)^ 5= sm(112a, 112b), ofl^tfl XI 1 II 
(112aHl S^W. zleI chg-, 71* o}^ £1-(108)^ 7l* o]<£ ^wldlO)^ 2L 
-2. F0UP(106)sl ^ S.<H(150a)» ^.^^1^1^-. 

ol^j. ^-ol F0UP( 106)^1 ^ H<H(150a)l- £.€-*Kn ^1*1 ^l^aj 0.3. ^ 

^Vtt #3HH, 7l* ^Bl(llO)^ 7)& ^(114)^1 Sl«fl ^-71 F0UPC106) vfl 

^1 ^-§-51 °1 *JM=| (104)1- ^oflA-1 ^ «i^fl *flo]*|3- 714 °1<£- ^ul(llO) vfl^ ol 

^ 71* ©1^ ^(llO)^ 3.= ^ ^»1(122a, 112b), ofl^itfl X| 1 S. 

— ^ ^»l(122a) *V 0 l°q XMH u l«-(152a)l- .SL^aL, 7l* 0^ ^iH(llO)^ 7l* o] 
* ^(114)-i- -f-«fl ^-71 ^ «i^fl *M*|* ^ 10-3 torr£] #Efl3. 
XI 1 ^«Kl22a)°fl S-^tVcf. 

^-71 7l* ol^ ^tH (110)^1- XI 1 3-EL^- ^ «1 (122a) W% XN1 e *SJ±(152a)» 
^>^>ZL, 71* ^el^-(102)2l o]^ ^tH(i24)2}- g.B.e* ^Hl(i22a) Tfloll 
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H«(154a)# ^ ^-71 124)3 3.*(126)-§- *«fl #7l ^ 

<83> ^-7] o]^ ^(124)2]- *fll 3. = ^ ^*Kl22a) TflojE *§^-(154a)l- 

^, (124)^1- ^ ^tH(128a, 128b, 128c) 7]}°}E. *i«.(156a, 156b, 

156c)!- 2-^*111 ^7} o}^ ^.^.(126)^ -f-sfl ^7] aJ 3H3*1« ^ ^(128a, 

128b, 128c)S. ol^Aj^lrf. o]^ t ^ ^wUl28a, 128b, 128c)ir ^ lO" 6 torr^ 

<84> ^-71 ^(124)^4 ^ ^tH(128a, 128b, 128c) ^ojo] ^ole *ia.(i56a, 

156b, 156c )♦ ^, #7l ^ ^«Kl28a, 128b, 128c HH #7l ^ ^i^fl 

<85> #7] ^^§ol sj^ig, o]^ *n w]( i24)sq- ^ ^tH(128a, 128b, 128c) 7fl 

<>lJ= HJ±(156a, 156b, 156c)-& ^-^*>J1 <#7] % ^H^-i- S^(126)* ^fl 

124)3. ol^Al^]cf. 

<86> o}^ ^(124)^ ^ ^tt1(128a, 128b, 128c) 7JHJ= ««tL(i56a, 

156b, 156c)« ^, ^7) o]^ ^fl^(i24)sq- ^(1223, 122b), <itl^ *fl2 

SJEl^ ^(122b) Aj-olo} ^o]^ ««y.(154b)» ^>7l o]^ 5.-£(126)-£ J§-*fl 

^7l ^ SlH^-i- X] 2 ^«Kl22b)S ?l*Al^cf. 

<87> ^-7) o)4, ^tH(i24)fif *fl2 ^t^(i22a) ^ojo) ^o] e «flti.(i54b)» 

^, 71^- ^tf|(iio)sf x]2 ^.JE.^- ^tH(122b) ^Hs] Tllo] h «l_H(i52b)» 

3- ^7] % $]j O] 3)1- 71* O]^ ^^"(114)^- ^ 7)% O)^ ^^(110)5. ol^Al^l 
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Cf. Tfl^slH, tf 7 ] 7 }# -cJ(i 14 )o. ^^13 ^- 7 ] 3} flo]^* 7]^: °1^ 

^(110)3.^ j£J=(112a, 112b), afl^tfl 7fl2 5.= iH(112b)2] F0UP(106) 

3. 3} <M *IM*|fe fl^^M nfl^Ml 

F0UPC106) MHH 50£- ^£ cfl7ls>7fl S)*ln>, #7l F0UP(106)4 7l# o] 

& (110)^1 vfl^-7> *1^3 O.S 7>iojl B^S]^ £7) g j£<* #^#ol 

ojeit!: #31 ^zj- ^-^o] a^s} . 2.S. fflols^ol FGUP(106) ^1 lr<>^ 
#7l F0UPC 106)3j ^ #7l 7)# o}^ ^i^(iio)S.ol 7}^ 

f^W. ^ ^"71 F0UP(106)^- H-q ^lS^ ^l^^cf. #71 

FOUP(106)£r 3-^ M ol2l(104)l-o11 cfltb £3}SRr £^(150a, 150b)7> 

SItt #315. SJEl 3LE(112a, 112b) cfl7l^>Jl &7l nfl-g-ofl > # 7 ] 7 ^ 

ol.^ ^(110)3. ^#sl^ ^i(N 2 ) sl^l 7>^7l- #71 F0UP(106)^ iflM 7><^i^7ll 
f^W. nJ-sH'. #7l F0UP(106)^ ^ £c^^. ^|-^*1 cf-g- ^ ^ ^wl^. 
F0UPC106)* ^1-^Al^ nfl #7l F0UP( 106)51 tfl-M ^^°] 91^ ?\*\ A^A ^ ^ 
71 ^71 ^ #^(AMC)*S1 -°r^^- ^^^^^ *3 ^>°1^ ^*fl ^1 

# 3H5l(104)S} S^ofl ^71 ^ _2_<* #^l-ol ^^-s]ol .g.^ 1%*$*}!=; 

S. 7£ ^Idt 7>^S 7]^- ^.g. sl^^Cfl °J<^1 , 3*1*1 Al^_Hl <4-g- 71^- 

3»H ^ FOUP^l vfljf ^£ uj-E^va ZLsfl^oitq-. # 7 1 nefl^oflA^ ^ ^ 

^l^-ir-M-Ef^Ji ^£(%)# i4E}^cf. 
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<90> JE. yoflAi, Q 7 )^. o]^ iflofl^j 3|*] 7>i, o(sa-tfl.^i(N 2 ) ?}^^ 

«.oil Bfl^]^ S..EL II $H *V SlM^ *r-g-5H SU^r F0UP-I- 5.^*Kr ^-7j]# 

A^r 7)# o]^ ^ ifl«-o} ^vcfl ^5Lt- M-EftflJl, Btt F0UP tfl-»M] tftfl t+E}^ 

<91> £ 7 ^ %V S §>^ ( o}^ Afl^ tflofl ^^(N 2 ) 7>i# ^#*H 21*1* 

-£o> 7l ^- o}^ *fl^ vflJfo] qt 2 5%°1H 4%S #^534. S'JE. I§ ^ofl 

5.^3 FOUP^r .2.^3 ^ -f"«fl 71^: o]^ ^ xfl-a ^ ^7)7). Tfl^iLS. ^ 

<92> SEtb, FOUP^ ^ iS^tLEi FQUP-fr ?}^*]- ^ 

vfWM FOUPo) ^^1^ nflofls FOUP^l ^ ^£7> <qjf 50 %^1 ^71-^c-ll 1A] 

# 10^- ^£7> 4iAl^r S}-<el^- ^ o]7j°. 7 ]& o)^ ^B\uy ^ 3^ 

■5}ol5L S.^. II 3H1 ^ FOUP^l 7>>i7> 7|<3^7ti 

^-g-^l, foup<^1 ^siWs ^ 31*1 iai^v io-£- ^l^fe 3# 

rcfiiH, ^-^2). ^ AfojoflAi iflofl FOUpo] ^^1^ tcflofl^ sqjjL cfl 7 l 

^ ^7l ^ #^(AMC)l-ol FOUP^l vfl-^-S -fh<ys]^- ?A^r ^ &-§--§- <£ ^ 

<93> ^A]<^1 2 
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<94> 51 8-8: ^ X)2 ^*HH 7l# ^e) #*|<£| 7l* o]<£ M-EHItt 

< 95 > £ 8 o. ^^Tg ; ^*HH1 7]* ^e] 7]^: o] ^ Si" (108)^ .2. 

<* *iH^~I- afraid ^% a] i -a %<&*\A. 

<96> <#7) 7}& O)^ S.l-(108)-^ =L iflJjLofl 7]# 0}& H^*)*}.?^ 7]® 

3.*(114)<>1 «fl*ls)fe 7l# ^tH(no), ^-7) 7l^r sfl^ (110)^1 Hfl^S] 

-H *1M 3] (104)1-0] ^-g-3<H SiV-8-71, W>.^*>7flfe- F0UPU06)* *l*l*>7l 3°! 
£ s>M-^ 5LS(112a, 112b) ^ #7] 71^: o]^ ^(110) iflS. -fr«a 

<97> o]^ S.l-(108)^ i<9 ^CH^-(130)7> BflA|^cf, #7] ^ 

<H-¥-(i30)^ 7]% 3 ul (now Hi(N 2 ) 7>isq- ^ 7}^ sl^ ^ 3-71 

S °1 =-0^ 317] 7>i(146a)-i- ^"71 7}& o]^ ^B] (HO)Sl vfl^-» JS|*l*Hr 

7>i ^-^(132) g 3**1 7>i» T^^l^ #7} 7l ^- ol^ ^lfl(li0)S. 

^>7l 7}^ ^W( 138)4 S^-tb^. 
<98> Stb, ^"71 SL<* ^1^-^(130)^ ^7} 7]& o)^ ^tH(no) ifl-^-Sl ^S. ^JE 

» 3#*Rr 4HU40), ^"71 ^(140)ofl £]*fl 71^; Ol^ ^ (110)3} 

HI °1 Ei 1- 7}^}jL ^7} C-flolBll- ^H«.(144)<^1 ^SRr CflolE) ^-^-(142) ^ #7l 
sl^l 7}^ (146a) 51 ^^"^-i- ^H*>S.^- MFC( 136)1- *lH*Hfr ^H-^- (144)1- S^W. 
<99> ^^o.s., SL<* ^H^-(130)^ 7}+ ^^(132)1- **fl 7}& o}£ ^j»H(110)«fl 

7}^(146a)» ^^s}^ #7l 7)& o]^ ^tH(HO) #7l SE^r _2.<S #^#^r 
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#7l 7}i(146a)^ ^<>1 *L*B£]Tr , #7) 7l# °1<£ ^(110) 

iflJM sj*l 7>i £^(138)* ^-Sfl ^fl^sl^ #71 7l^r ol^ ^(110)3. 

<ioo> g:^ ^-71 31*1 7Vi(146a)^ ^^-§- ^*Rr -S-"^, ^1(140)1- ^-«fl 7l o]^ 

^^(110) ^AlTio.5 ^tb^. ^€ n °1 ^ ^#^(152) 

» ^ *H<>m 144)3 ^^€^f. <« l-^H, ^>-g-7l-7> *l^*l7l- 1% ul^-olji 

^7l7> 1000ppm~500ppm *fi , 7l^ o]^ ^(110) vflJfS] ^ ^£7}- #7] 

#7] «-(i44)^ sl^l 7}iS] -fi-%=-£ S^SRr MFC(136)» »H*> 

<^ 31*1 7>>i5l ^7>Al^]cf. at!-, ^7l ^£7> #71 ^*l.iU} 

#71 ^H-^-(144)^ MFC (136)1- ^M^H ^1*1 7}^2) -^-g-^-g: ^j-iA^Jcf. 

<ioi> olfif ^-ol a. m^o] ^aHHI 7l# o]& S.l-(108)^- 71^: o)^- *fltfl 

(110) £-5. ^Al^-o.5 ^1*1 7fiSl ^^-1- 7>^o.S. 2: 

^Jl3*l, 7l^r ol^ (110)^1 ^ ^-7)2] &7] ^£1- *}-%-Z\7} ^Rr 

<102> #^*V H>Sf ^ «V^ofl o}^, -g-71 tflofl ^-g-Slol ol^ 71^ ^ 

7}& X]^^-^. o)^}7) 71^- £foj 7]^- o]^ ^ iflJjLofl ^ 7 >i 

5+ ^ sl*l 7>>i# ^--g- ^ *ll^«r*l^ #71 71^: wn\ i$*o) ^ 7 1 ^ _£l€^ 

^ ^-7]^ ^-*H> ^<§#^(AMC)*# ^HW. tcJ-el-Ai, ^.^^ 
°1 -§-71 vfl^A-l cfl7lsl-^ -^ov ^71 ^ ^^1-^1:4 tij-o.^ -g-^ oj^ # *g ^ 
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<103> 7l^r o]^ £f2] 5.= ^|ofl ^^Slo] ol^ vfl-^-7> 7)^- o] ^ 

°fl -8-7121 141-^-S. 2]«- cfl7l #21 ^71 * 21«- -fr^S)^ ^ *V 

#^-0.5.*), ^ij- ^ A>ol^ ^ Al ^v ^<y- ^ o.^ wj-^ ^ 

<104> iE*h 71^: o)^ ^£1- ^Al^V sMEi^^V^ s]^ 7\^9\ ^-g-*g= 

<ios> #«M>^ £<>1, ^21 «>^t!:' ^Hl» ^^§>^*m 7l# 

£-o)cq *$<$X}^ sr>7l2l >^ tf^ofl 7l ^ fl€ AfAj- ^ cgcd 



39-24 



1020020075458 #^ 2002/12/20 

1] 

^K^flSl 7 1*£ ^-g-SVJE^- -§-71; 

^7) -8-71 iflfi] 7l*#^- ^-71 71* ^Sl-^-S ol^^>7l *V 7l * ^^°1 — Z. 

^y.ofl Ufl*}^ & 71* ol^ ^flttl # 7 ] 7 ]^- ol^ ^Hl^ ^«.ofl nfl^S}^ #7l 
-g-7l# 71^1^71 ^ ^>M-^ S.— ill i#*Hf- 71* o]^ S.^; ^ 

^"71 71* ol^ *fl«H ^SlJl, ^71 71* ol^ 3^ 7>i«- ^"g^H ^ 

71 71* ol^ ^ Vfl-^-* Sj^l^ 7>i ^ ^"71 71* ol^.^wf.xflJjLsl ^) 

7>^» 7fl^*Al^ >g-7l 71* ol<£--3|als ^^\7] .^ tl: 7>i ^**-g: 5L^Rr $J£ ; 

^h^# ^«i*Rr 53 -a- ^HjiisL *m 7i* ^si ^i. 

[^t 1 * 2] 

*fll*9fl 5fl°W, ^"71 71* o]^. # 7 j _g. 7 | 71*^ *V nfl^ ^ 7 j 

* *Je]J?-S °l^*Hr 53* 71*. ^el #*l. 

31 

*ll 1**11 A o V 7l -g-7lfe FOUP^l ^HJ°-3. *>fe 71* ^E] #51. 

4] 

*Hl3MI A oM 71* 2.^-4 A o V 7 ] 7]^. j^w. Afolofl afl^^ S^.^- 

d ^Wl*>fe f^AS ^ 71* ^El ^1. 
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5] 

*i|rM S^l, ^"71 71^- oi^ + ^-71 *l*l*Rr 5L£ # ^ #7l 

* ^ilJL *Kr 71^: ^e) 

*}tt 71^ 
7] 

^16%H1 &°H, ^-71 7>i^ ^(N 2 ) 7>^o] ?j-g- 7]* *1 

si 

^1%H1 5a°H, -*7l . J2.<* »H^r ^7l 71^- o]^ ^fltH iflijL^ ^5L# ^# 
*>7l 4fl*l ^ ^ofl <^fl £#5} 71^- oj<£ ^tj]o] -^.^7} ^4 

#41*1 71 ^-7] 7fi ^"g-f^ ^o^^ aJH-Sf* d ^ti^Rr ^ 

*}*= 71^- 

[^t 1 * 9] 

^ll^HI A^H. # 7 | 7> ^ ^^-i- -g-Sfl ^-71 71^- ^7) 
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7l* ^s) 
[3^8" 10] 

^flW SU^H, #7} 7]% o)^ -y-71 7133; o]^ ^ i| S ^ ^7l» -H- 

e $*}?)7] ^E-l -H-^-fr Cl ¥W1*>J1, ^"71 7>i £^-8: f-*fl *ll£*£lfe 3*1*1 7> 

ife ^"71 ^E-l -fr^ .**H <*T^SH ^"71 7l* <>1«£ ^tHS ^J* 
*>fe 7l* ^El ^1. 

[^T 1 ^ 11] 

^7fl^ 7l*^§- ^-g-^a. ^ 7 l; 

^71 71^ #ofl ^J^- ^^^71 ifl* qojSL *}^$] ^ 5£^> 

^ 7l* ^sl^-; 

^7l -§-71 ifl<2l 7l^f^ #7} 71^ n^Jf-S. °}^*}7) 71^ o]^ ^cj-o] ZL 

ifl^MI Hfl ^1 Si <H 5U^r 7)$ ^-7] o]^ Afltf^ ^jjLofl tifl^JIL # 7 1 

-§-711- ^1*>71 ^ a^E. ^uj-ol iif Ifs}^ 7l* 'ol# ^ 

^"71 71* o]^ *fl^ofl ^^SlZL, ^71 71* o]^ ^ofl s)^ 7 >i» ^-g-«H 
^71 71* 0I4, .7}^ ^ ^-71 ^-g-* 7>i» 7fl£ 

^-71 71* ^B] ^-^>7l 7}+ if-^ ^H-^- 

#^Hl*M. 
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#7} S.EL 11 c^ofl ^xl£)cH S^TT #71 -§-7131 lfl^-7> #7l 7l $ ^ ^ ofl ^ 

^€ #71 3*1*1 7}iS ^71-8-71 vfljg. ^.^ #^-&°l -fr^TT 3* #*l*Rr 

^el 

12] 

*Hll*cMl 9X°]*], #71 71^; ^c*o. ^7l -g-71 tfl£l 7l $1;^- tt "lH #7l 

7m ^Hl^-S. °l^*>£r ^ S^lo^ ^ 7)^- ^el #*1. 
l^^ty 13] 

^ll^Hl #7l -g-71^ F0UP<?} ^^SLS. *}±r 7l^r ^S} #*1 . 

14] 

*llll*oHl a o V 7] 7]^- s£ 7 ] 7}$* *l*l*Hr S^r ^ #7] 

^S^M #71 ol^A] 71 7} W # ^^-¥-« o]=Lo^ 

3^g- ^JLJL *}^r 71^- *]a] #*1. 
[^T 1 ^- 15] 

^111*^1 #71 3)^1 7>^fe l;#>a 7>^ SL^ ^ ^-71^1 

*Kr 71^; ^Sl #*]. 

[^^# 16] 

2flll*cHl &<>M • # 7 1 -S-o ^H-r-fe #71 71$ *»B] ifl-^-Sl ^-^£1- 

*>fe- S? #71 ^UH 71$ ^tt^ol ^5L7> -g^l* 5^*}^ 

#71 3*1*1 7>^2l -^^-^ ^7}+} 7)JL 4&%x)2.t\- #7l 3]*1 7>i^ 

39-28 



1020020075458 U*}: 2002/12/20 

*}tt 71 * ^ &1 #*1 . 
17] 

^f^iLS ^5H, 7>i -f-^fl ^"71 71^- ^5)^7 ^"71 

7>^7> 7l# o]^ ^Jf^ ^ *Rr 3* ^ 7 1 * ^ E) 

18] 

*H1HHI 5^*1, ^"71 7l* o]<£ £.1-^ ^-71 7l* <>1^ ^ ^ ^711- 

7>i^ ^-7) ^ -f-^fl a^£H ^"7} 71^ o]^ ^ ^ ^ 

^Vfe 7l * %]^\ , . 
19] 

(a) ^7fl2] 71^ ^-g-g>Jl -g-71!- ^l^*>7l ^tb S= ^71 71* 
>8-6fl ^*3*}7l ^ 71* ^Sl^-S ^-71 -g-71 tflo} 
7l*#4- °l^>7l 71* ^cfo] ZL ^w-ofl yfl^]£]o| ol^ 7}^ oj<£ 
SL^T*}^ 71* o)^ 5L^2) ^7} 71* %*\6\] b]*1 7 >i» ^1 7I * 

(b) ^"71 -g-7l» ^-71 ii o}ofl S^Hr #3); 
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(C) #71 71* O]^ ^** ^ ^7) -g-71 tflSl 71** #71 71* o]^ o] 

(d) #71 71* T#* #7l 71* tflfi! ^-71 71** '#71 7l * 
#°ll *k^& *3* ^^*>7l ^ ^Hl* 71* ^B^S ol^Hr #711 

» ^ 

(e) #71 ^* ^Ol *IL* 71** #71 71* Ol^ ^l£* -g-Sfl ^1-71. * 
71 xfl^. ol^SHr #7111- ^-«1*H, 

#71 (b)~(e) #31 ^# #71 (a) #7flSl ^* ^ ^S^, ol^- !g.X\ 

#7l 7l* ol^ ^fltt] tfl«.o^ 3j)^ 7 }A f ^-71 71^- %v\6\] <g^^ 7>v^ 

* ^^*^1^. #71 71* oi^ ^-g-sKr 3* f^jos ^ 71* ^el 

20] 

*U9*oHl &°H. #71 ( c ) #t1H1^ #7l >1* oi^ ^cf* ^.^j a o v 7 i £7] ^oj 
71*1:* tb «11^ #71 71* ^epf^ ^1^^ ?J* ^io S ^ 71* ^El « 0 >^. 
[^^8- 21] 

^120* 0 H1 5£°H, #71 (e) #711 ^, 

(f) #71 -g^* ^ol 71** ^5ltb m^l 7l**ofl tfl^l #71 ( C )~ 

(e) #711** #^*Rr #711; ^ 

(g) #71 *7l» #71 S= 111^^ ^S^Rr #7jl# C] ^-«1^ 3* 
S}^ 71* ^£1 
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^121"%H1 9X°]*\, (b) #3HH ^71 (g) ^l^l ^- 7 ) ^l^srV 

3* ^SLS. *\t= 7]& ^ y o V ^. 
[^T 1 ^ 23] 

*}^r 7]# ^51 « 0 >^. 
24] 

[3^$ 25] 

*U9%H1 5U°H, ^"71 3^1 ^^g- Tll^r ^*3*Rr 71^- o]^ *fl^ iflJfo] ^ 

^ ^^-^-i: ^7>Ai7iJi -g^m^ ^-o.^ ^7i sj^i 7>^^ ^--g-^-a- #4^1 n ^ ^ 

* ^ilS *Kr 7]^- ^e] 
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